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SUMMARY 


Pressure distributions obtained in the Langley 8-foot transonic 
pressure tunnel on a thin, highly tapered, twisted, 45° sweptback wing 
in combination with a body are presented. The wing has a linear span- 
wise twist variation from 0° at 10 percent of the semispan to 6° at the 
tip. The tip is at a lower angle of attack than the root. Tests were 
made at stagnation pressures of 1.0 and 0.5 atmosphere, at Mach numbers 
from 0.800 to 1.200, and at angles of attack from -4° to 12°. 


INTRODUCTION 


A research program has been conducted at the Langley Research Center 
to determine the loads due to wing twist at transonic and supersonic 
speeds. As part of this program, tests have been made in the Langley 
8-foot transonic pressure tunnel on four wings; an untwisted wing to 
serve as a reference, and wings with linear, quadratic, and cubic varia- 
tions of twist across the span. Reference 1 presents the basic pressure 
measurements on the untwisted wing at transonic speeds. The present 
paper presents the basic pressure measurements on the wing with a linear 
variation of twist across the span. These data are being presented with- 
out analysis. 
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wing span 

unsupported semispan (distance from outer face of wing mounting 
■block to tip) 

airfoil section chord, measured parallel to plane of symmetry 
wing mean aerodynamic chord 

wing section pitching-moment coefficient about 0.25c, 
p l 

J o (Cp, L - Cp,u)(0.25 - §)d(x/c) 


wing section normal-force coefficient, 



Cp,u) d(x/c) 


°P 

Cp, sonic 

D 

l 

M 

<1 

R 

x 

y 

y' 

bn 


pressure coefficient 

pressure coefficient corresponding to local Mach number of 1.0 

diameter 

body length 

Mach number 

free-stream dynamic pressure 
Reynolds number based on c 

distance measured from leading edge of wing or from nose of 
body (positive rearward) 

spanwise distance measured from tody center line 

spanwise distance measured from cuter face of wing mounting 
block 

wing-twist influence coefficient due to normal load at 0.25c 
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wing-twist influence coefficient due to moment about 0 . 25 c 
angle of attack of wing-body center line 

angle of attack of wing station minus angle of attack of wing- 
body center line 

Subscripts: 

L lower surface 

U upper surface 


dAa, 

dm 


a 

Ax 


APPARATUS 


Tunnel 

This investigation was conducted in the Langley 8-foot transonic 
pressure tunnel. The test section of this facility is rectangular in 
cross section. The upper and lower walls are slotted longitudinally 
to allow continuous operation through the transonic speed range with 
negligible effects of choking and blockage. During this investigation, 
the tunnel was operated at stagnation pressures of approximately 1.0 
and 0.5 atmosphere. The dewpoint of the tunnel air was controlled and 
kept constant at approximately 0° F. The stagnation temperature of 
the tunnel air was automatically controlled and was kept constant and 
uniform across the tunnel at 125° F. Control of both dewpoint and 
stagnation temperature in this manner minimized humidity effects. 
Details of the test section have been presented in reference 2. 


Models 

The wing tested has the same plan form, thickness, and camber dis- 
tribution as the untwisted wing described in reference 1. However, the 
wing of the present investigation had twist built into each wing panel 
from 10 percent of the semispan to the tip. The sections were twisted 
about the leading edge in planes parallel to the model plane of symmetry 
with the trailing edges up; therefore, the tips are at a lower angle of 
attack than the wing-body center line. The twist varied linearly 
from 0° at the 10-percent-semispan station to 6° at the tip. The wing 
was constructed of steel and was tested as a midwing configuration. 

The wing was tested in combination with the basic body of reference 1. 
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Details of the wing-body combination are presented in figure 1 and the 
wing twist characteristics are presented in table I. 


TESTS 


The wing -body combination was tested at Mach numbers from 0.800 to 
1.200, at tunnel stagnation pressures of 1.0 and 0.5 atmosphere, and at 
angles of attack from -4° to 12°. 

Transition strips were fixed on the model during all the tests. 

The strips were about 0.10 inch wide and were formed by sprinkling 
No. 120 carborundum grains on a plastic adhesive. The strips extended 
from the wing -body juncture to the wing tip at 10 percent of the local 
chord on the upper and lower wing surfaces and formed a ring around the 
body at 10 percent of the body length. 

The Reynolds number based on the wing mean aerodynamic chord varied 
over the Mach number range from approximately 2.6 X 10^ to 2.9 X 10^ 
during tests at 1.0 atmosphere and from approximately l.J X 10 to 
1.5 x 10^ during tests at 0.5 atmosphere. (See fig. 2.) 


MEASUREMENTS AND ACCURACY 


Measurements of the local static pressures on the model were made 
using flush-mounted orifices distributed over the upper and lower wing 
surfaces and along longitudinal body rows. Figure 5 shows the location 
of the six stations on the wing and the five rows on the body where the 
orifices were located. Pressure coefficients determined from these 
measurements are estimated to be accurate vithin ±0.006. 

The angle of attack of the model was measured by the use of a strain- 
gage attitude transmitter mounted in the nose of the model and is esti- 
mated to be accurate within ±0.1°. Calibrations of the test section of 
the Langley 8 -foot transonic pressure tunnel indicate that local devia- 
tions from the average free -stream Mach number are of the order of ±0.005 
at subsonic speeds. With increases in Mach number, these deviations 
increased but did not exceed ±0.010 in the region of the wing at M = 1.2. 
Several representative Mach number distributions at the center of the test 
section have been presented in reference 2 The average stream Mach 
numbep was held to within ±0.005 of the nominal values shown in the 
f igures . 
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The stagnation pressures of 1,058 and 2,ll6 pounds per square foot 
have been designated 0.5 and 1.0 atmosphere, respectively, throughout 
this paper. The stagnation pressure was generally held to within 
±10 pounds per square foot during tests at 0.5 atmosphere and ±20 pounds 
per square foot during tests at 1.0 atmosphere. 

Influence coefficients were obtained for this wing from a static 
calibration and are presented in table II. Wing-twist angles, computed 
by using the experimental wing section data in conjunction with the 
influence coefficients of table II, are estimated to be accurate to 
within about ± 0 . 25 °. 


RESULTS 


The pressure coefficients for the wing in the presence of the body 
are presented in tables III and IV for stagnation pressures of 0.5 and 
1.0 atmosphere, respectively. Pressure coefficients for the body in the 
presence of the wing are presented in tables V and VI for stagnation 
pressures of 0.5 and 1.0 atmosphere, respectively. The values of the 
free-stream dynamic pressure shown in the tables are the average values 
over the angle -of -attack range. The pressure coefficients have been 
plotted to show the pressure-coefficient distributions over the surfaces 
and are presented in figure k for the wing and in figure 5 for the body. 
The distributions over the wing (fig. 4) have been numerically integrated 
for section normal-force and section pitching -moment coefficients about 
0.2pc and the results are presented in table VII. The section data were 
used in conjunction with the influence coefficients of table II to calcu- 
late the change in angle of attack at several wing stations and these 
values are also presented in table VII . 

In figures k and 5, data have been presented for both stagnation 
pressures in the same figure. Fixing transition during the tests tended 
to minimize the effects of Reynolds number on the pressure coefficients. 
This fact is evident from figures k and 5 which show that in all cases 
changing the stagnation pressure from 0.5 to 1.0 atmosphere had no 
significant effects on the pressure coefficients over the body or over 
the inboard wing stations. Aeroelastic effects caused the wing to twist 
over the outboard regions. The results in table VII show that the out- 
board wing sections are generally operating at a lesser angle of attack 
at a stagnation pressure of 1.0 atmosphere than at a stagnation pressure 
of 0.5 atmosphere because of the differences in dynamic pressure. 
Therefore, the differences in the pressure distributions over the 
outboard wing sections at the two different stagnation pressures in 
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figure 4 should be attributed to the differences in local angle of 
attack and not to Reynolds number effects. 


Langley Research Center, 

National Aeronautics and Space Administration, 
Langley Field, Va., October 5, 1958* 
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TABLE II.- WING DEFLECTION CHARACTERISTICS 
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TABLE III.- PRESSURE COEFFICIENTS AT STAGNATION PRESSURE 
OF 0.5 ATMOSPHERE FOR WING IN PRESENCE OF BODY 

(a) 12 -percent- semi span station 
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TABLE III.- PRESSURE COEFFICIEOTS AT STAGNAT .ON PRESSURE OF 
0.5 ATMOSPHERE FOR WING IN PRESENCE OF BOD - Continued 


(a) L2- percent- semi span station - Con luded 
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TABLE III.- PRESSURE COEFFICIENTS AT STAGNATION PRESSURE OF 
0.5 ATMOSPHERE FOR WING IN PRESENCE OF BODY - Continued 


(b) 2 \>- percent- semi span station 
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TABLE III.- PRESSURE COEFFICIENTS AT STAGN/ CION PRESSURE OF 
0-5 ATMOSPHERE FOR WING IN PRESENCE OF B( DY - Continued 

(b) 2 per cent -semi span station - included 
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TABLE III— PRESSURE COEFFICIENTS AT STAGNATION PRESSURE OF 
0.5 ATMOSPHERE FOR WING IN PRESENCE OF BODY - Continued 

(c) 40 -per cent -semi span station 
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TABLE III.- PRESSURE COEFFICIENTS AT STAGNAT [ON PRESSURE OF 
0.5 ATMOSPHERE FOR WING IN PRESENCE OF BODY - Continued 

(c) 40 -per cent- semi span station - Concluded 


















Upper surface Lower surface Uppe 
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TABLE III.- PRESSURE COEFFICIENTS AT STAGNATION PRESSURE OF 
0-5 ATMOSPHERE FOR WING IN PRESENCE OF BODY - Continued 


(d) 60 -percent- semi span station 
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TABLE III.- PRESSURE COEFFICIENTS AT STAGNATION PRESSURE OF 
0.5 ATMOSPHERE FOR WING IN PRESENCE OF BCJY - Continued 


(d) 60 -per cent- semi span station - Concluded 





























Uppe 
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TABLE III.- PRESSURE COEFFICIENTS AT STAGNATION PRESSURE OF 
0.5 ATMOSPHERE FOR WING IN PRESENCE OF BODY - Continued 

(e) tiO-percent- semi span station 
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TABLE III.- PRESSURE COEFFICIENTS AT STAG IAT ION PRESSURE OF 
O.^ ATMOSPHERE FOR WING IN PRESENCE OF 3QDY - Continued 


(e) iJO-per cent- semi span station - Concluded 
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TABLE III.- PRESSURE COEFFICIENTS AT STAG 1ATI0N PRESSURE OF 
0.5 ATMOSPHERE FOR WING IN PRESENCE OF JODY - Concluded 


(f) 95 -percent- semi span station - Concluded 
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TABLE IV.- PRESSURE COEFFICIENTS AT STAGNATION PRESSURE 
OF 1.0 ATMOSPHERE FOR WING IN PRESENCE OF BODY 


(a) 12 -percent- semi span station 


M = 0.800; q ^ 


-.223 -.088 

-.197 -.088 

-.178 -.089 

-.185 -.105 

-.206 -.141 

-.198 -.138 

-.181 -.129 

-.125 - . 084 

-.075 -.045 

-.047 -.020 


M -= 0.y40; q 3 ' 


296 .449 

306 .201 

180 .094 

059 -.013 

009 
066 
103 
177 -.249 

150 -.241 

120 -.175 

096 -.128 

060 -.071 


-.081 -.029 

-.083 -.034 


.366 
.280 

.218 
.165 .291 

.082 .183 

.064 .155 


.252 

•419 ■ 528 

.301 

• 190 *064 

• 171 

•081 -«012 

• 053 

-•022 -*094 

-•007 

-.061 

-.093 

-•077 -.145 

-.127 -.194 

-.155 -*221 

-.149 

-.215 -.290 

-.123 

-.176 -.240 

-.095 

-.136 -*184 

-♦076 

-.106 -*136 

-.046 

-.062 -.076 

-•183 

-.061 *054 

-.166 

-.071 .017 

-.166 

-.085 -*009 

-.192 

-.114 -.045 

-.237 

-.171 -*108 

-.270 

-.187 -.119 

-.269 

-.178 -*118 

-•179 

-.120 -.075 

-.097 

-.044 -*033 

IBM! 

-.034 -.009 


M = 0.980 ; q r= 758 lb/sq ft 


.622 .000 
.025 
.072 
-*4#l| *150 

-.463 . 250 

-« 504 I .39 0 
-.534 
-.624 
-.511 
-. 5 « 

-.3831 .*40 

-.184 *«0 


• 293 .250 

• 350 

• 180 .450 

.149 .550 

• 114 .45 0 

• 112 «750 

• 103 • 86 0 

•102 *900 


160 -.041 

148 -*056 

154 -.075 

189 -*112 

231 -*172 

271 -*216 

309 -*248 

313 -• 212 

269 -.077 

171 -.035 


.065 .172 

*026 .115 

-.004 .067 

-.047 .022 

-.122 -.062 

-.151 -.083 

-.163 -.094 

-•103 -.055 


.197 * 393 
•159 .307 
•091 • 241 
• 037 *177 

-•051 • 071 
-•090 « 039 
-*130 • 003 
-•141 *010 
-•117 *021 
-•089 • 029 
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TABLE IV.- PRESSURE COEFFICIENTS AT STAGNATION PRESSURE OF 
1.0 ATMOSPHERE FOR WHIG IN PRESENCE OF Bdff - Continued 


(a) 12-percent- semi span station - Concluded 



















Upper surface Lower surface Upper surfac 
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TABLE IV.- PRESSURE COEFFICIENTS AT STAGNATION PRESSURE OF 
1.0 Am>SPHERE FOR WING IN PRESENCE OF BODY - Continued 

(b) 25 -percent- semi span station 
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TABLE IV.- PRESSURE COEFFICIENTS AT STAGNATION PRESSURE OF 
1 .0 ATMOSPHERE FOR WING IN PRESENCE OF BOUT - Continued 


(b) 2 c >- per cent- semi span station - Concluded 
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TABLE IV.- PRESSURE COEFFICIENTS AT STAGNATION PRESSURE OF 
1.0 ATMOSPHERE FOR WING IN PRESENCE OF BODY - Continued 

(c) 40-percent-ijeTJ.ijpan station 
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COEFFICIENTS AT STAGNATION PRESSURE OF 


OR WING IN PRESENCE OF FHflf - Continued 


-per cent -semi span static - Concluded 


p 

to 

o 


P 

V 

o 


P 

O 

o 

a - 2 

p 

*r 

O 

a - 8° 

a - 12° 

x/c 




M 

1.1?5>; 

q = 8^2 lt/sq ft 




*1*081 


• 366 

.399 

• 430 

.424 

• 269 

-.513 

-.844 

.000 

■1.164 


*414 

.338 

.274 

• 141 

-. 10J 

-.696 

-.941 

.030 

■1.080 


.245 

♦ 156 

.090 

-.009 

155 

-•571 

-.8*2 

.078 

■1.018 


.171 

• 088 

• 018 

-.080 

-•153 

-.3*4 

-.813 

• ISO 

-.717 


• 101 

.029 

-.038 

-.112 

-.217 

-.1*1 

-.7** 

• 2*0 

-.593 


• 033 

-*033 

-.085 

-.176 

-.252 

-•37* 

-.549 

• 350 

-.553 


-.013 

-.078 

-.125 

-♦197 

-.268 

-•1*7 

-.495 

• 450 

-.570 


-•036 

-.lie 

-.179 

-•248 

-.113 

-•405 

-•4*4 

.550 

-.568 


-.055 

-.121 

-.171 

-•240 

-.302 

-•400 

-.480 


-.582 


-.080 

-.142 

-.193 

-•257 

-.319 

-•418 

-.490 


-.337 


-.053 

-.128 

-.175 

-.242 

-.302 

-• 391 

-.467 


-.500 


-.044 

-.116 

-.1*7 

-.230 

-.285 

-• 348 

-.447 

.930 

.491 


-.801 

-716 

-.537 

-.082 

• 080 

• 352 

• 501 

.032 

.407 


-.536 

287 

-.141 

-•026 

.105 

• 292 

.425 

.083 

• 342 


-.397 

-.204 

-.114 

• 000 

.081 

• 227 

.361 

• 1*0 

• 268 


-.336 

-.208 

-.123 

-•031 

• 032 

• 155 

• 291 

• 240 

.216 


-.317 

-.205 

-.144 

-•076 

-.025 

• 104 

• 244 

• 3*0 

. 189 


-.301 

-.215 

-•170 

-•105 

-.048 

• 089 

• 228 

• 450 

.185 


-.282 

-.204 

-.159 

-•094 

-.039 

• 092 

.238 

nTTjH 

. 183 


-.256 

-.185 

-•143 

-•072 

-.015 

• 111 

.249 


.172 


-.209 

-.143 

-•097 

-.027 

• 017 

• 174 

.249 


.128 


-.171 

-.104 

-•058 

.010 

.064 

• 1*0 

• 215 


.068 


-.153 

-.087 

-.050 

.007 

• 049 

• 120 

>1*2 

m 




-.696 


■ 
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■■■ 

■j 

*000 

-.798 
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• 030 

-.732 
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♦ 078 

-.699 








■ 
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-.676 
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• 2*0 

-.642 
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• 350 
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• 450 
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• MO 

-.440 
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.750 
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.524 




■ 

II 

I 

■ 
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.447 
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KTrH 

• 382 
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Kftfl 

• 307 




■ ■ 





• 240 
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.1*0 

• 213 






■ 



• 450 

• 214 




■ 





• 550 

• 243 





.. I 

■ 


glKi 

• M0 


• 750 

• MO 

• 910 






























Upper surface Laver surface Uppc 


27 


TABLE IV.- PRESSURE COEFFICIENTS AT STAGNATION FRESSURE OF 
1.0 ATMOSPHERE FOR WING IN PRESENCE OF BODY - Continued 

































Upper surface 
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TABLE IV.- PRESSURE COEFFICIENTS AT STAGNATION PRESSURE OF 
1 .0 Aims F’ HERE FOR WING IN PRESENCE OF BOD - Continued 


(d) 60-percent-semlspan station - Concluded 
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TABLE IV.- PRESSURE COEFFICIENTS AT STAGNATION PRESSURE OF 
1.0 ATMOSPHERE FOR WING IN PRESENCE OF BODY - Continued 
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TABLE IV.- PRESSURE COEFFICIENTS AT STAGNATION PRESSURE OF 
1 .0 ATMOSPHERE FOR WING IN PRESENCE OF BODY - Continued 
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T ABLE IV.- PRESSURE COEFFICIENTS AT STAGNATION PRESSURE OF 
1.0 ATMOSPHERE FOR WING IN PRESENCE OF BODY - Continued 

(f) 93 -percent- semi span station 
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TABLE IV.- PRESSURE COEFFICIENTS AT STAGKATIC V PRESSURE OF 
1.0 ATMOSPHERE FOR WING IN PRESENCE OF BOD} - Concluded 


(f) 93-pc r cent- semi span station - Concluded 
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TABLE V.- PRESSURE COEFFICIENTS AT STAGNATION PRESSURE 
OF 0.5 ATMOSPHERE FOR BODY IN PRESENCE OF WING 






















TABLE V . - PRESSURE COEFFICIENTS AT STAGNATION PRE SURE OF 
0-5 A1MQSFHERE FOR BODY IN PRESENCE OF WING - Co tlnued 
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TABLE V.- PRESSURE COEFFICIENTS AT STAGNATION PRESSURE OF 
0-5 ATMOSPHERE FOR BODY IN PRESENCE OF WHIG - Continued 


(b) Station B 
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TABLE V.- PRESSURE COEFFICIENTS AT STAGNATION ’R3SSURE OF 
0 . c ; - ATMOSPHERE FOR BODY IN PRESENCE OF WING - Continued 


(c) Station C 
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TABLE V.- PRESSURE COEFFICIENTS AT STAGNATION PRESSURE OF 
O.5 ATMOSPHERE FOR BODY IN PRESENCE OF WING - Continued 

(d) Station D 
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TABLE V. - PRESSURE COEFFICIENTS AT STAGNATION PRESSURE OF 
0.0 ATMOSPHERE FOR BODY IN PRESENCE OF WING - Concluded 


(e) Station E 
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TAB1£ VI.- PRESSURE COEFFICIENTS AT STAGNATE PRESSURE OF 
1.0 ATMOSPHERE FOR BODY IN PRESENCE CF WING - Continued 


(a) Station A - Concluded 
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TABLE VI.- PRESSURE COEFFICIENTS AT STAGNATION PRESSURE OF 
1.0 ATMOSPHERE FOR BODY IN PRESENCE OF WING - Continued 
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TABLE VI.- PRESSURE COEFFICIENTS AT STAGNATION PRESSURE OF 
1.0 A IRK) SPHERE FOR BODY IN PRESENCE CF WING * Continued 


(c) Station C 



























































43 


TABLE VI — PRESSURE COEFFICIENTS AT STAGNATION PRESSURE OF 
1.0 ATMOSPHERE FOR BODY IN PRESENCE CF WING - Continued 

(d) Station D 































































44 


TABLE VI.- PRESSURE COEFFICIENTS AT STAGNATION PRESSURE OF 
1.0 ATMOSPHERE FOR BODY IN PRESENCE OF WING - Concluded 

(e) Station E 
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TABLE VII.- WING SECTION BATA 



— 1 


-X- = 0.12 

b/2 

X- = 0.25 
b75 


-X- = 0.40 

w 


CL f 

deg 

c n 

c m 

t£L, 

deg 

c n 


£a., 

deg 

c n 






.0 atm 

. 3 atm 1 

.0 atmj 

1.5 atmjl 

.0 atmj 

3.5 atm!] 

.0 atm C 

}.5 atm 1 

.0 atm|( 

).5 atmL 

.0 atmj 

[).5 atm 

..0 atm C 

.5 atmj: 

L.O atm 


-L 





M = 0.800 





-4 

-2 

0 

2 

8 

12 

-0.2316 

-.1457 

-.0110 

.0861 

.2000 

.4348 

-6732 

-0.2531 

-.1367 

-.0225 

.0920 

.2030 

.4372 

.6734 

0.0162 

.0040 

-.0124 

-.0239 

-.0351 

-.0300 

-.0719 

0.0l6(J 

.0024 

-.0110 

-.0238 

-.0333 

-■0393 

-.0728 

0-03 

.02 

.01 

-.01 

-.02 

-.04 

-.06 

0.06 

.03 

.02 

-.01 

-.04 

-.00 

-.11 

-0.2869 

-.1682 

-.0111 

.0931 

.2223 

.4714 

.7408 

.0.2922 

-.1572 

-.0221 

.1039 

.2270 

.4733 

.7336 

-0.0044 

-.0082 

-.0153 

-.0211 

-.0291 

-.0420 

-.0342 

■0.0019 

-.0073 

-.0132 

-.0215 

-.0291 

-.0432 

-.0651 

0.07 

.05 

.02 

-.01 

-.04 

-.09 

-.12 

0.14 

.10 

.04 

-.03 

-.08 

-.19 

-.24 

-0.3645 
-.2265 
- .0354 
.0822 
.2428 
•5335 
.9909 

-0-3712 
-.2065 
-.0485 
.0942 
.2402 
■ 5379 
.9618 

-0.0245 

-.0245 

-.0270 

-.0337 

-.0389 

-.0410 

-.1040 

-0.0218 

-.0217 

-.0266 

-.0335 

-.0387 

-.0432 

-.0799 







M = 0.900 



-4 

-2 

0 

2 

4 

8 

12 

-0.2692 

-.1558 

-.0172 

.0953 

.2186 

.4889 

.7053 

-0.2799 
-.1486 
- .0221 
.0985 
.2214 
.4900 
.7234 

0.0277 
.0090 
-.0120 
-.0286 
- . O434 
-,0899 
- . 1092 

0.0297 
.0079 
-.0110 
-.0283 
- .0465 
-.0903 
-.1136 

0.04 
• 03 
.01 
-.01 
-.02 
-.06 
-.07 

0.08 

.06 

.02 

-.02 

-.03 

-.12 

-.14 

-0.3011 
-.1786 
-.0167 
.1074 
.2445 
■ 5393 
.7997 

-0.3200 

-.1673 

-.0194 

.1129 

.2484 

.5499 

.7948 

0.0055 

-.0046 

-.0158 

-.0258 

-.0368 

-.0732 

-.0981 

0.0073 
-.0029 
-.0141 
-.0251 
-.0373 
-.0738 
- . 1013 

0.08 

.06 

.02 

-.02 

-.06 

-.13 

-.15 

0.17 

.13 

.04 

-.04 

-.11 

-.27 

-.30 

-0.5812 

-.2409 

-.0390 

.1000 

.2667 

.6099 

.9506 

-0.4113 

-.2260 

-.0436 

.1036 

.2618 

.6171 

.9736 

-0.0182 

-.0222 

-.0302 

-.0386 

-.0451 

-.0666 

-.1163 

-0.0129 

-.0232 

-.0293 

-.0383 

-.0457 

-.0659 

-.1040 

— 






M = 0-940 




— ^ ;! 


-4 

-2 

0 

2 

4 

8 

12 

-0.3000 

-.1713 

-.0234 

-0973 

.2479 

-9212 

-7326 

-0.3093 

-.1707 

-.0236 

.1063 

.2443 

.5074 

.7416 

0.0548 

.0237 

-.0106 

-.0343 

-.0680 

-.1201 

-.1403 

0.0363 

.0238 

-.0099 

-.0348 

-.0671 

-.1184 

-.14J4 

0.04 

.03 

.01 

-.01 

-.03 

-.07 

-.08 

0.09 

.07 

.02 

-.02 

-.06 

-.14 

-.13 

-0.3232 

-.1946 

-.0244 

.1111 

.2704 

.3378 

.8262 

-0.3364 
-.i860 
-.0218 
.1263 
.2700 
.5304 
• 7979 

0.0243 
.0069 
- , 0144 
-■0319 
-.0361 
-.0931 
-.1241 

0.0242 

.0089 

-.0132 

-.0333 

-.0542 

-.0915 

-.1156 

0.10 
.08 
.02 
-.02 
-.07 
- .16 
-.17 

0.20 
.15 
.04 
-.05 
- .14 
-.31 
-.33 

-0.4172 
-.2630 
-.0462 
.0996 
.3013 
.6462 
• 9634 

-O.4343 

-.2340 

-.0452 

.n89 

.2972 

.6291 

.9292 

0.003b 
-.0120 
-.0320 
- .0438 
-.0680 
-.0966 
-.1319 

0.0098 

-.0128 

-.0302 

-.0449 

-.0673 

-.0928 

-.1184 






M = 0.5 

$0 




-4 

0 

2 

4 

n 

12 

-O.281I 
-.1497 
-.0234 
.0957 
.21 ‘96 
.4762 
■ 7287 

-O.2826 
-.1313 
-.0262 
■ 0893 
.2182 
.4729 
.7236 

0.0486 

.0193 

-.0030 

-.0333 

-.0603 

-.1097 

-.1303 

0.0481 

.0193 

-.0074 

-.0313 

-.0399 

-.1103 

-.1489 

0.03 

.03* 

.01 

-.01 

-.04 

-.08 

-.11 

0.11 
■ 07 
.02 

-.02 

-.07 

-.13 

-.28 

-0.3332 
- . 1804 
-.0262 
.1128 
.2363 

• 3314 
.8219 

-0.3336 
-.1753 
-.0261 
.1077 
.2330 
• 5333 
.8016 

0.0378 

.0132 

-.0115 

-.0341 

-.0615 

-.1016 

-.1467 

0-0384 
.0142 
- . 0103 
-.0318 
-.0601 
-.1017 
-.1373 

0-12 

.09 

.02 

-.03 

-.09 

-.18 

-.25 

0.23 
• 17 
.05 
-.06 
-.15 
-.35 
-.49 

-0.4309 

-.2489 

-.0529 

.1175 

.2938 

.6185 

.9274 

-0.4229 

-.2428 

-.0520 

■ 1037 
.2822 
.6103 
-9323 

0.0263 

-.0017 

-.0303 

-.0579 

-.0844 

-.1105 

-.1399 

0.0288 
- .0027 
-.0281 
-.0551 
-.0815 
-.1101 
-.1397 





M = 1. 

330 





-4 

-2 

0 

2 

4 

8 

12 

-0.2578 

-.1477 

-.0257 

.0921 

.2097 

.4543 

.6933 

-0.2387 
- 1431 
-.0268 
.0884 
.2074 
.4495 
.6915 

0.0416 
.0183 
-.0090 
-.0324 
-.0370 
- . 1095 
-.1449 

0.0413 

.0172 

-.0073 

-.0311 

-.0360 

-.1046 

-.1440 

O.Ob 

.03* 

.01 

-.01 

-.04 

-.08 

-.12 

0.11 

•07 

.02 

-.03 

-.07 

1 - 15 
-.22 

-0.3013 
-.1766 
-.0229 
.1123 
.2440 
.3084 
■ 7773 

-0.3041 

-.1639 
-.0249 
.1112 
.2442 
■ 3093 
.7720 

0.0310 

.0111 

-.0126 

-.0357 

-.0589 

-.1004 

-.1392 

0.0306 
.0109 
- . 0104 

-.0347 

-.0576 

-.1003 

-.1361 

0.15 
• 09 
.03 
-.03 
-.08 
-.18 
-.27 

0.26 

.17 

.03 

-.06 

-.16 

-.34 

-.49 

-0-3931 

-.2416 

-.0553 

.1122 

.2749 

.5915 

.8886 

-0.3976 

-.2260 

-.0351 

.1069 

.2686 

.5860 

.6986 

0.0251 

-.0038 

-.0306 

-.0538 

-.0800 

-.1107 

-.1386 

0.0252 
- .0072 
-.0290 
-.0348 
-.0791 
-.1098 
-.1421 








M = 1. 

125 








-2 

0 

2 

8 

-0.2381 

-.1283 

-.0232 

.0863 

.1944 

.4221 

.6481 

-0.2293 

-.1084 

-.0202 

.1031 

.2116 

.429] 

.6494 

T - 0.0333 
.0121 
! -.0094 

. -.0311 
» -.0525 

. - .0960 
.[ -.1380 

0.0323 
.0071 
-.0101 
-.053S 
- .054^ 
1 -.096' 

-137; 

T 0.06 

.04 

.01 

-.01 

-.03 

-.08 

-.11 

0.11 
•07 
.02 
1 -.03 
-.07 
-.15 
-.22 

-0.2812 

-.1479 

-.0207 

.1065 

.2289 

.4797 

.7265 

-0.2665 
-.1194 
-.0167 
.1256 
.249C 
.4861 
■ 734^ 

0.0305 
■ 0073 
-.0133 
-.0345 
-.0551 
-.0957 
-.1340 

0.0296 
• 003" 
-.0136 
- .0366 
. -.05S£ 
-.0966 
-.130' 

0.13 

.09 

.03 

-.03 

-.08 

-.18 

-.26 

0.25 

.15 

.05 

-.07 

-.17 

-.34 

-.50 

-0.3625 

-.2077 

-.03IC 

.1034 

.2565 

.5626 

.8496 

-0.3314 
’ -.1734 

1 -.0533 
.1236 
. .2746 

> .5687 

l .859:! 

" 0.025C 
-.0076 
-.0321 
, -.O36C 

, -.0783 
r -.1166 
1 -.149C 

\ 0.0164 

, -.0152 

r -.0348 

> -.0394 

> -.0814 

s - .1155 

) -.1491 

— 





M = 1 

200 





-4 

c 

4 

t 

U 

-0.214, 
: - . 123 1 

) - .020'S 

■ .077 r 

.176; 
\ . 368: 

> .606^ 

r -0.222; 
* -.123: 

J -.021! 

1 -078: 

5 .181. 

?. -593! 

3 .6201 

3 0.0296 

l .011c 
> -.006^ 
i -.0271 

L -.0464 
y -.083' 
j -.123' 

tl 0.0301 
) .011; 
1 -.007 ] 

L -.026i 
1. - . o46; 

r -.083 

J -.128 

i] 0.03 
5 .04 

4 .01 

jl -.01 

5 --03 
3 -.07 
6^ - .11 

1 0.11 
.07 
■ 03 
-.02 
-.06 
-.14 

-0.243C 

-.145C 

-.0206 

.099] 

.214! 

.432! 

.680*- 

) jlo. 2546 

> -.139* 
\ -.017; 

. 1021 

> -213 ( 

5 .451* 

* . 706' 

0.0225 
.007C 
-.0136 
-.034^ 
9 -.053; 
5 -.093 1 

7 -.1295 

0.026 c 

.006 

-.014 

-.034 

-.055 

-.09a 

-131 

0.11 

.09 

.03 

3 -.02 
0 -.07 

3 -.17 

4 -.25 

0.25 

.17 

.06 

-.04 

-.14 

-.32 

-.50 

-0.512J 
- . 202 c 
-.055 
.090 
.226 
.514 
j .803 

L -0.330* 
? -.204' 

> -.055] 
7 .092' 
7 .2311 

L .513 1 
2 .826“ 

i 0.015: 
J -.007* 
L -.029: 
7 -.0501 
? -.069* 
* -.109* 

9. --15K 

l[ 0.0114 
3 -.0109 
L -.0311 
* -.0310 

3l -.0703 
?j -.1091 
5 -.1514 
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TABLE VII.- WING SECTION DATA - Cone Ivied 


— 

JL_ = O.bO 
b/2 



y = 

b/2 

0.80 





y = 

b/2 

0.95 


a , - 
deg 

deg 




deg 

c n 

‘V 

£ a , 

deg 


c n 

C 3H 



>.5 atm 

UO atmjc 

),8 atm 

.0 atm 

.3 atmjl.O atm C 

.5 atmjl 

.0 atmj 

>.5 atm 

.0 atm jt 

.3 atm 1.0 atm 1 

1.5 atmj ! 

.0 atm 

).5 atmj 

.0 atm j 

).5 atm 1 

.0 atm 

1 









M = 0.800 









-4 

-2 

0 

2 

4 

8 

12 

0.16 

.15 

.04 

-.04 

-.11 

-.22 

-.28 

0.51 
.25 
.09 
-.08 
-.21 
- .46 
-.86 

-0.9509 

-.5403 

-.0853 

.0633 

.2422 

.6025 

.7852 

■0.5553 
-.3164 
-.1058 
.0782 
.2414 
• 5758 
.8282 

0.0204 
-.0120 
-.0297 
- .0530 
-.0404 

-.0476 

-.1379 

0.0192 

-.0179 

-.0303 

-.0336 

-.0407 

-.0904 

-.1415 

0.24 

.24 

.06 

-.08 

-.20 

-.38 

-.47 

0.31 

.44 

.10 

-.19 

-.39 

-.79 

--91 

-OA765 

-.5133 

-.2065 

.0150 

.2234 

.5792 

.5482 

-0.5071 
-.4901 
- . 2292 
.0300 
.2133 
.5875 
-5390 

0.0634: 
.0064! 
-.0293 
-.0324 
-.0497 
-.0959 
-.0906 , 
1 

0.0743 

.0778 

-.0176 

-.0387 

-.0484 

-.0696 

-.0677 

0.27 

.27 

■07 

-.14 

-.27 

-.48 

-■57 

0.57 
■ 52 
-.02 
-.31 
-.54 
-1.00 
-1.12 

-O.168O 
-.1593 
-.2430 
.0116 
.1791 
• 3520 
.3631 

-O.I696 
- . 1670 
-.2009 
.0064 
.1751 
.4001 
.3593 

.0.0036 

-.0096 

.0162 

-.0448 

-.0473 

-.0473 

-.0569 

0.0072 

-.0069 

-.0620 

-.0470 

-.0466 

-.0516 

-.0569 

— 

L 








M = 0. 

yoo 









-2 

0 

2 

4 

6 

12 

0.17 

.16 

.06 

-.06 

-.14 

-.52 

-.58 

0.38 

.51 

-09 

-.12 

-.29 

-.64 

-.70 

-0.5464 

-.3616 

-.0951 

.0622 

.2746 

.6574 

.8269 

-0.5865 

-.3378 

-.1035 

.0913 

.2704 

,6863 

.8599 

0.0150 

-.0112 

-.0311 

-.0388 

-.0434 

-.0432 

-.1578 

0.0215 

- .0135 
-.0519 

- .0395 
-.0448 
-.0412 
-.1379 

0.27 

.29 

.07 

-.12 

-.26 

-.30 

-•59 

O.63 
•37 
• 09 
-.26 
-.46 
-1.01 
-1.17 

-O.4750 
-.3410 
-.2261 
.0392 
.2637 
• 7373 
.6089 

-0.5330 

-.5325 

-.2303 

.0496 

.2*68 

-7705 

.6080 

O.Ob25 

.0962 

-.0239 

-.0416 

-.0357 
- .0336 
-.1038 

0.0183 

.0926 

-.0159 

-.0461 

- .0545 

-.0468 

-.1091 

0.31 
■ 54 
• 09 
-.20 
-.36 
-.64 
-.73 

0.71 

.66 

-.06 

-.42 

-.64 

-1.28 

-1.46 

-0.1946 

-.1680 

-.2478 

.0270 

.2164 

.3210 

.4137 

-0.1061 

-.1755 

-.1845 

.0217 

.2018 

.5655 

.4074 

-0.0043 
- . 0113 
.0187 
-.0310 
-.0489 
-.0813 

- .0675 

-0.0073 

-.0085 

-.0743 

-.0339 

-.0300 

-.0804 

-.0672 



— 

- 






M = 0.9*0 







-2 

0 

4 

8 

12 

0.22 

.20 

.06 

-.06 

-.18 

-.40 

-.40 

0.48 

.40 

.09 

-.14 

-.34 

-.80 

-.81 

-0.6059 

-.3685 

-.1032 

.0813 

.3157 

.7498 

.8765 

-0.63*1^ 
-.3316 
-.1062 
.1060 
. 5113 
.7252 
.8977 

0.0373; 

.0066 

-.0528 

-.0386* 

-.0336 

-.0882 

-.1492 

0.0581 

.0010 

-.0541 

-.0409 

-.0530 

-.0904 

-.1551 

0.36 
• 37 
.09 
-.12 
-.31 

-.63 

-.67 

0.77 

.77 

.09 

--30 

-.60 

-1.34 

-1.37 

-0.3204 

-.5620 

-.2446 

-0358 

.5092 

.8712 

.6771 

-0.5306 

-.3889 

-.2335 

.0599 

.2919 

.8112 

.6052 

0.070* 
. 103; 
-.021* 
- .037* 
-.037* 
-.112“ 
- . 122“ 

0.0034 
.1123 
-.0120 
-.0498 
-.0334 
-.0840 
- . 1252 

0-40 

■4? 

.12 

-.20 

-.41 

-.02 

-.84 

0.06 

.97 

-.09 

-.48 

-.80 

-1.69 

-0.2238 

-.2697 

-.2596 

.0239 

.2*07 

.4877 

J 1 7 *l 

-0.2187 

-.2632 

-.1773 

.0565 

.2293 

.6837 

.4372 

-0.0073 
.0227 
.0272 
-.0500 
-.0521 
- .0730 
-.0722 
.J 

-0.0091 
.0217 
-.0070 
-.0337 
-.0307 
-.0865 
-.0739 
L .. 










M = 0 

980 









-4 

0 

2 

4 

8 

12 

0.29 
.24 
.08 
-.10 
- .28 
-.49 
-.67 

O.58 

.46 

.12 

-.18 

-.45 

-.94 

-1.28 

-0.6349 

-.3687 

-.1105 

.1135 
.3290 
• 7318 
1.1514 

-0.6303 1 
-.3535 
- . 1101 
.1018 
.3145 
.7087 
1.1179 

0.0826 

.0213 

-.0543 

-.0684 

-.0992 

-.1251 

-.1983 

0.0800 

.0191 

-.0337 

-.0637 

-.0909 

-.1239 

-.1818 

0-48 
■ 43 
.04 
-.24 
-.51 
-•95 
-1.21 

0.97 

.84 

.12 

-.42 

-.80 

-1-77 

-2.30 

-0.6172 

-.6333 

-.2406 

.0777 

.3612 

.8673 

1.1449 

-0.6190 
- .6234 
-.2470 
.0548 
.3037 
.8020 
1.1363 

0.093 
.114 
-.036 
-.086 ' 
-.123 
-.170 
-.213 1 

0 . 0960 
.1019 
-.0370 
-.0807 
-.0930 
-.1382 
-.2131 

0.56 
■ 33 
.04 
-.35 
-•73 
-1.26 
-1.61 

1.12 j 
1.02 
0 

-.62 

-1.03 

-2.43 

-3.00 

-0.3004 
-.2626 
-.2293 
.0301 
■ 3559 
-0345 
1 . 0529 

-0.2942 
-.2791 
-.2612 
.0221 
.2271 
.8133 
1 .9462 

i 

0.0074 

.01*2 

.0212 

-.0477 

-.1123 

-.1585 

-.1907 

0.0061 
.0155 
-.0450 
-.0460 
-.0441 
- . 1692 

i"’ K7 i 



— 








M = 1 

.030 









-4 

-2 

0 

2 

4 

8 

12 

0.59 

!oe 

-.10 

-.24 

-.49 

-■72 

0.70 

.49 

.11 

-.20 

-.46 

-.93 

-1.30 

-0.5774 
-.3574 
-.1002 
.1090 
.3117 
.7084 
1 . 1246 

-O.3866 

-.3296 

-.1146 

.1112 

.3040 

.6832 

1.0611 

0.0761 

.0210 

-.0349 

-.0714 

-.1001 

-.1360 

-.2196 

0.0798 
.0130 
-.0345 
! -.0706 
I -.0966 
1 -.1324 

5 -.1803 

0.62 

.43 

.11 

-.26 

-.49 

-.92 

1.23 
• 91 
.03 
-.15 
-.93 
-1.73 
-2.41 

-0.7288 

-.6058 

-.2723 

.0403 

.2993 

.6016 

1.1464 

-0-7401 

-3753 

-.2393 

.0312 

.2809 

.7380 

1.0244 

0.117 * 

.085 5 
-.044 > 
-.096 » 

-in* 

-.16C L 

-.23s r 

0.1229 
.0763 
-.0322 
-.0962 
- . 1181 
-.1467 
-.2162 

0.75 
■31 
■ 09 
-.47 
-.75 
-1.25 
-1.81 

1.50 

1.18 

-.26 

-.93 

-1.43 

-2.36 

-3.26 

-0.4283 
-.3318 
-.3849 
.0152 
.2804 
• 7757 
1.0606 

1-0.4026 
- .4659 
- .2346 
-.0086 
.2520 

.7269 

1.0087 

0.0351 

.0093 

-.0115 

-.1241 

-.1276 

-.1603 

-.2121 

0.0319 

.0514 

-.1123 

-.1368 

-.1256 

-.1543 

-.2043 

























M = 1 

.123 









-4 

-2 

0 

4 

e 

12 

0-57 
.26 
1 .07 

! -.06 
-.25 
1 -.90 
! -.71 

0.69 
.49 
• 13 
-.21 
-.48 
-.94 
-1.57 

-0.5114 
- • 2979 
-.0964 
.0880 
.2767 
.6486 
1.012$ 

-0.4862 
• -.2572 
-.0964 
1 .1214 

.2983 
■ .6397 

> .9929 

0.0700 

.0141 
- .0330 
-.0694 
, -.0^06 
’ - . 1396 

1 -.2100 

0.0639 

.0056 

1 -.0345 

-.0684 
, - .0982 

, -.1316 
1 -.1913 

0.66 
.49 
.09 
-.21 
-.49 
j -.94 
-1.33 

1.23 
.85 
.12 
-.51 
-.90 
-1-77 
-2. 37 

-0.7003 

-.5314 

-.2663 

.0006 

.2344 

.7431 

1.048S 

-0.66 99 
-.4275 
-.2379 
.0424 
.2635 
• 7023 
1.0327 

0.11C 6 

.06! 3 

-.02; S 
- , 08c 
- . ll< 9 
- .16* 5 
-.23:3 

0.0990 
.0294 
-.0362 
-.0863 
- . 1140 
- . 1582 
-.235S 

T 0.87 

.62 

.01 

-.41 
1 -.73 

- -1.28 
« -1.79 

1-59 

1.12 

-.09 

-.96 

-1.49 

-2.41 

-3-45 

-0.5580 
-.5726 
- . 3021 
-.0692 
.2247 

.6765 
• 9415 

-0.5149 

-.6439 

-.3347 
- .0182 
.2329 
.6338 
.9050 
.. 

1 0.0671 
.0425 
-.0715 
- . 1102 
-.1363 
-.1490 
• -.1932 

0.0393 

.0366 

-.0718 

-.1334 

-.1323 

-.1410 

-.18*9 


. 



i . . 


— 

.200 


















M = 










C 

I 

f 

i; 

^ 0.51 

! -29 

) .08 
> -.06 
* -.21 
i -.46 
? -.69 

0.73 

.48 

.19 

-.13 

-.41 

-.89 

-1.37 

\ -0.4011 
-.2793 

- .09X6 
.084' 
.250 1 
•599< 
.948' 

> -0.4261 
L -.269! 

> -.086! 

r -0939 
) .29 6i 

) .39U 

r -998i 

. 0.040C 

> .0077 

> -.0371 

> -.067! 

t -.092* 

> --137! 
1 -.210* 

> 0.0465 
r .0024 

> -.0395 

> - .0674 

> - • 0938 
5 - .1346 
3 -.206* 

0.53 
.46 
.09 
■ -.17 

1 -.44 

1 -.89 

1 -1.20 

1.54 
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Figure 1.- Details of wing-body combination. All dimensions are in 

inches unless otherwise noted. 























(c) Concluded. 
Figure 4.- Continued 
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(a) M = 0.800. 

Figure 5-- Pressure measurements on the body :.n the presence of the wing 
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(a) Concluded. 


Figure 5-- Continued 
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(b ) M = 0.900. 
Figure 5*- Continued 
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(c) M = 0.940. 


Figure 5.- Continuer. 
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(c) Concluded. 


Figure 5*- Continued. 
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(a) m = 0.980. 
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Figure 5.- Continued 
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(f) m = 1.125. 

Figure 5*- Continued 
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(g) Concluded. 
Figure 5*- Concluded. 
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